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in order to mitigate the effects of specific characteristics, and a lens

model analysis is done.
It is found that subject achievement is high in the covariation task

as opposed to tasks used in other lens model studies. However, subjects
did not use all of the available information to the extent specified in
the statistical covariation model. The normativeness of this model is

questioned.
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A Cross=-Study Anaslusis of Covaristion Judgmerts
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Marlus Gascho Lire

AACHAA

Crocker (19813) summaerized a8 recent review of covariation

%
Judgments by stating "Evidernce hnaes zecumdlated  indiceling  that

y
P intuitive covariation Jduddgments are  soabdect to severszl sources  of
R, Dias. In all likelinhoodsy our concertions of our socisl worlad winioh

b

are based on these Jduddments asre simely incorrect mucn of  the Lime.

(. 288)

S AT
A o W
¢

-4

Crocker’s rarer is an  illuminating review of the individusl
studies that have heen conducted redgarding covariation duddgments.

Howevery her analysis could be srofitably surslemented with researcn

)
i) on what these individuasl studies reveal when taken ss 2 whole. The
rurrose of this note is to sresent such an  overview by  erovidinsg a
%
..4
'3 cross—study armalusis of covariation Juddgmerts.
-"
Crocker notes several conditions that can affect the accuracy of
“v“ . . . . . . o
covariation Juddgments. These include characteristics of the Leasl.
iy
1 . . . . . .
v characteristics of the dastar and characteristics of the serceiver.
S
,f‘.
_3 A of these asreclsy it is  arguedy ocould cause  subdeclts  to
swstamatically over- or under-estimate the correlation relative to
L) [
[ . . et s :
% that actually rresent in 2 diven task. Theveforer any single stude
! H ’ nd . 3 fo —__—e . e T o - 3 ey oo 8 "
M will contain such confounding factors theraetiy Lamdt i the

generalizaebility of its conclusions,. The rresent rrodect uses dela

o et o

from S different studies in order to draw conclusions  that  oan De

\

deneralized more readily Lo 2 rande of situastions.

of BF M 23 W)

, Reproduced from
4 best available copy.
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The

usual

covariation study sresents subdects wi b dats Feom Lives
Four cells of & 2X2 tsble (for s exameies see Fila. 1) ewirther
instance-py—instance or in summary Form. A common frrding 1o Lival »
relative to the rnormative statisticsl model of correlations ca2ll A
receives too much weidght in  swubdects” Jduddments (Smedslurids 17&55
Jenbing  §  Wardy 1924535 Allow & Abramsone 1279). Alsoy Jdisconfirmin
N evidencer c2lls B snd Cr receive Loo little weisnty and cell [ 1w
.
virhuyally igrnored. Crocker (12810 fournd similar results when sie

tried am unususl task formats having subdects reauest the cell doets

necessary to make Juddments of covariastion.

The rrorosition that subdects do mot use disconfirming evidence

s

as  been the subdect of much stude., However» the results of this
, research have been auite incomsistent andy contrary to Lthe studies
cited azabover several authors have concluded Lthat subdects do not use
decision rules based exclusivelwy on cell A (Ward & Jenkinssy 192655
Shaklee & Mimgy 19817 Sesddie & Enderabuy 19720, Ward and Jenkinge

(19265) and  Shaeklee and Mims (1981)y for examrley analuzed each

syubrdect ‘v Juddments individualle ard comeluded  thet subdects used

<5 sorhisticated rules for Jdudging covariation. Furthermorer Segdgie and
Erdecsipw (1972)  have raised the issue Lhatlt covariation Juddments maw
ot be very informative in  themselves, Hencer thnew asked their
subdects Lo make decisions bhased on the cell dotsr rather bthen askins
for Jdudzments of correlation, Results showed that Sedgie arici
Eriersbu'e  subdects made decisiong that were consistent witin the
<o normz2tive model of correlation, Howavers we cannolt  know what
Judgmental rule bLhese subdecls were actuslly using.  Thew maws 40

facte fiave used a much simeler mociely GLICTY @ conditional

"4 B P Y P S N N T SP TR R SL IE I I TR WA YU UL R UL N PO S e e s e e
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#robabilities or some limeasr combimation of Lthe cell date.

The comclusions of these latter ztudies contrast sharvele wibin the

\%~ fFreauently cited asssertion that "mormael sdults witihh mo tresinins Do
1SN . ) . . .. o ,
~ statistics do not heve @ cognitive structure isomorsnic witn Lne
N L

Ry

concest of correlation.” (Smeds Lunds 1263 & 1722, Houwevers such
caontradictory findings should come 29 no surerise  given Croclker s

shatements  aboutl Lite  dimrortance of  task charzetervristics zod thweilre

effects on exrerimentel results. It is roseiinle that any resualt could
re obtained diven the grrrosriate combinstion of tesk cnerascteristicss

~, data characteristicsy and rerceiver traits, OFf course we zre more
¥ interested in conclusions that can be widelwy seneralized, Thuse 1t
] would be informative to see how peavilg esch kind of cell information
.: i3 weidgnted over a range of situstionsy when task chnaracteristics are

» varied,

I Me thod

.‘ As rreviouslwy statedy this research uwsed daeata from T studies.

3

£

>l
o

Other studies simely did not rrovide the necessarwy information for

— itnelusion in this srodect. The studies used and the rnumber of dats
N roints  Laken from esch are listed in Tesble 1y alonsg witn the contest
b .$..

'?: tnet was uwsed in each tLashk, Each "data roint” of cell

”

A
s A

I

freauencies arid  the averade Juddged covarizgtion based on those cells,

X

Fur exaemeler one datse roint wass

)
e

ki

Cell A B C I Judgment,

PR A

XX

%

23 2 7 18 79
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(Comrlote dats sets maw e oblairmed From  the  sutnor, ) Boeoasuse hne

shudies used difTerent Jdudgment scalegr bhese wers arcardls Lo
rarcentasde Dasis (@5 J.7 on 3 S=-maint scale was cooverted Lo 3,75

or 74X,

The formula for correlastion based orn a 2X2 Joint Freguencwy tahle

ts 2 comerlex nonlinear function of the four cell entriesy roemely!

‘e
o2

carr = (AD-RBC) square rootD A+RICCHFD) (A+CH (R4 T,

aald

Altnoudgh this equation 18  krnown Lo the exwerimenter in anwe sSiven
studuey 1t is ot clear wnether it would e krown Lo the supdects nor
whether tLthe subdects could use such & formula withoult comeutational
a3ids . Thusy» using such 3 model z2¢ 2 benchmark maw be an unfair or
inarrroeriate method of assessing subdects’ zoilities alt covariation
o tasks, For this reason thne "lens model' Framework (Hurscie Hzmmondcsy 2
Hurschy 1944) is a wseful methodolodgw for this srodect. In essenca-
the lens model assumes that the actual correlstiomal model is  urdarnown
A or  unavallable. Houwevery the exrerimenter is able to build 2 linesr
madel of correlatiom using thne cell freuencies e variables in the

3

model . Bwe also bulilding 2 linear model of tne subdects” Juddments»
the exrorimenter can make an z2scessment of the subdects’ ashilities at

the tasky while using a3 simrle linmear Denchmari .

(
Tirsy the three imrortant comronents of the lens model are  tie }
{
cell deatas (Ar By Cy Iy the actual correlation as comsuted using the .
1
cell data (Ye)r and Lhe correlation as estimated Dw the subdects (Ys) .
These are  dsed 4 two multisrle regdression equatiomnse one of which |
i
‘: models the environment while the obther models the Juddmernts of the

supdects ., Therefores e following resre LOrE were rogn o wusinsg odasha

. R Y .
tal ala®s a*aatal
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The

correlation matrix was also calcoulsted in

tihe Five studies listed in Teble 1@

s K+ 0GA + 0GR + O40 + oLl (1)

Yks = K’ 4 /A +oy/B 4 ouC +ogl
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e = Lhe correlation between Ye and YXe. Tivls Ls 2 measupre

the limnear sredictziility of the oriterion Ye.
Re = the correlation between Ys and YXs. This ig analodgous
to Re above and measures the linear rredictazpility of the
Judde or subdects.

G = the correlation between YXe and Y¥ks. This is a3 measure

of the dedgree to which the redgression equatiorns of Lhe
supJdects and the anvironment matceh,

C = the correlation betweern the residuzls of the two
regression models, This is 8 measure of the degree of
mateh of the rmomlimear rortion of the subldects’ Jdudsments
andg tie nonlinearity in the environment,
ra = the correlation between Ye and Ys. This denotes Lhe
subJdects’ achievement.

Frn = the correlation betweern YXe and Ys., This is 2 meassure
of tiwe subdects’ achievement assuming the linesr model of
the envirornment is wused as & normaetive model.

messures a2lso s3llow comrgrisons of

surdecta

aohiavemont in this

wikin  subliecls” aonievement i other situstions {(see Damerers

Lesly,
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“a A
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wsults

Redgression resulbts are given i1n Table 2. Firats it

snoulad e
noted that  subdects are using the cell date 410 the mormastive
cgirection. In other wordsy subdects Hive rositive weldght to Lhe 6 and
O cell datae and negetive weignt to B asnd C cell data. Howewers 1L 0w
aleo oopvious bthat subdects do mot atternd to cells O anad 0 oz2s  strorstle
au  the wmodel sudgdgests. Althouwdsh all coefficiants in eouetion 1 are
significant at the 1% level (ome-~tasiled t test)y onle cells A a2rag B

resch  this level of significance in the subdects’ Jdudgments (oauation

27, {(Cell C iz mardinallwy significant at the 5% level.?

In 3 recent rarery  Schustack and Stermbergs (17817 also  used
regression 2euations to test the welisght dgiven to each cell's date 1n &
causal reasoning task. They used five different scenaviogs estimating
redression  eauations for eagch scensric. Im generals thew Found all
cells to he sidnificamt and that cell A was the most imeortant  in

7

subriects Judsgment.s. It is interesting  tnat  our  resgalts do not
caincide with theirge in that the Schustack and Stermberdg results show
that all the cellsy as well as an additional variable srogweing for the
imract of sltermative causesy do  Figure significantlw in subdects”
causasl Juddgments. However: this differernce in results mavy be dgue Lo
thie difference between the task charscteristics of their studse and the
task cheracteristics of the studies wsed in bhvis erodect.  One
imeartant difference is that Schustack andg Sternpersd were srecifically
aueking  for csusal Jduddments while tihe 9 studies wsed os data For Lls

veagdect called for Jduddments of contingencue canasalitaey oer coantrol s

T N T e N N T T AT T T I T T LN e e e
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Einnorn  snd Hodgarth (19810 i Pacts have hueeobiowsiooed Lot ool Lo

uf ceusalibe Wwill Foowus soabJos sttentiomn oamn o B sopd O ber 2

greztor axternt L Wwill auesbions resarding conbingencos. It}
comesrisan of Schustaok and Stermberg’ s FTindings snd the poagl s af

titis stude tonds to supsort that olaim.

Tihwe Larns Model stetistices are given i Toole 3. TFore gy L

L them: FTOWRYE P we  should  pote Livat ke sddusted Pesquzeasd Fore

prastion 1y divern in Table 2 i1s (72 Tiies  measns  Lhat o af bive

varisnce in Ye i asccournted for in the regression equatl . I+ is

interesting tnat such a comelex monlinear function  oarne De Wil L

arerodimated with @ linesr model and thnis sudgs Livat, woars bines

linear function 2s 2 rnormative model may not De very costle 1 Lerms

af  statiztical accourscw. As can e seern  in Table 3 subdects”’
GJuddgments can be fitted feirlwe well wiblh 8 limear models Ra o=
corrlYsY¥sd = .47, In additior» the limear models of the subdects and
the "enviraonment” mateoh auite wells G = corrfv¥erkel = 94, It iw

instructive Lo comrare these values withn the sveradge wvalues of suoh

statistices im other lens model studies. Camerer (1981)y For ins

2Oy
.

digd 2 cross-studuy anslusis of such sreodects and Lhe averadge values ol

In geneczl 1t can

3]
“

Lhe relevent statistics are also listed in Table

(e BFH, 840

he noted that the Re in this studg is nigher than avers

wnile Rs is lower thon average (J874.74), However: ocagtion musl  bDe

exercised i drawing inferences Trom bthese comearisonsys sines most

lene model ctudies ask subdects Lo sredict zome moige Ly lore Wik le

i these studies subdects were sredictinsg tne sredichbabalitye of the

criterion., Ferhars rredicting a2 ceriterion is & more difficult task in

Linat  the coriterion 15 opserved i o3 srobaoilistice ar "rol
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of  contingency maewy De Lite re

tarm Lo the suisaeebs’ resress Lom @l Lon, It £ 2hluo

nowevers that subddects agsgsume that the wmiddle of e Jgudamont soale

tihe "averadge" Juddgment andr thusey uwse Ehis se a2 sbarbins sornt o

their Juddgments. This would suggest the sossibllity that subdeots’

Juddgments maw not be sufficiently 2aiusted ow

¢ From bvizs % alarbing
soint . Tt Facts the varlsnoee  or  dissersione  of  hive  aetasl
carralations (Ye) in the dats used here iw signlrficantly Srecter  Lhian
the wariance o7 the subdechs’” Juddments ((sl. CFostatiastae of 3.:80

[aglTe

Wit 30 end 30 dedrees of freedom 1 significant at Lhe BX lewvel.

Thus e either 2n snchoring  a2rnd  addustment bheuaristic or 2 sriorl
exrectations maw account for the constant term in eausation 2.

o 2

Iwelications

This study reises several 1ssues. Firste it was noted that
slthougn ocell A is not the omly data receiving subdects’ sttentions LU
does receive  the dreatest welight  in Judsments  of covariatbiarn,
Howevers this could bhe due to the Torm of the covariabion euestion
rresented to suibdects. Crocker (1281b)  demonstreted thet subdects
tesmed to focus  their attention on the cells which are exelicitly
mentioned in the covariation aueastior. ITro tie ehadies wsed 2  dala

foar this  researchr the ouestions fooused

attention on various cells.

The sarticular cells stressed in each study are  listed in

Molter i rarticulare Lhat cell A is sthrec

ach L oeach of

arnde biyus e Lie dmeortasnce of cell & in the resression may e due Lo

e ogestion formet. Howevers Lhe assgreont imeortancse of oell A coulad

maa MEEEAS . A & 8 A _MEmm A A A& A A

AT



2leo e dgue to  variastion  in cubdecots ecialon rode Wara  arnd
dJenk ins (1953) Tor exemeles i drdivicdusl sneluses of Lher e subdecls
arng Ffoundg that commonly used deci=ian rales  Lneluded  bhe  Followinss
CASATRY-CC/CHD) . ATy and AZ8+B. Obwiousliwey all of these rules relw l

neavily on the A cell date and this could drive our results  redsrcding ‘

the imrortance of cell . !

Furthner researen needs to be  dorne Lo dnveshidgste  Lhe  fscetors
witich cause different cells to receive subdects’ atterntiorn. M
studiesy rarticularle the early onese sesumed thaet cell A e likelw Lo
receive bthe drestest amount of attention. It would be interesting,
howevers to delineate the conditions wunder which this  1s Lroe,
Adithoush  there nave been contradictors conclusions in the literature

regarding subdects’ abilities

at  ocovariastion only  Ward and

Jenkins (176%5) arpd Crocker (12810 nave made sustematic studies Lo

investigate the reasons Tor the contradictions,

A osecond 1ssue raised by tLhie study de  whether the statistical

wociel  of  corvelation is  an arerorriste  Denchmark Lo fmeose on

supJdects’ Juddments, The results of  $He

$siie and Endersow s (1972
stiuciay for examrelers sugdgest Lthaet subdects core well with decision
tasks that require covariation assessments winen the task does noet call

For covariation Jduddments rer se., Furthermorer in s ol

LG FE3Fraersy

Towlor and Russell (1939) snowed bthat simely krowinsg the dirvectiorn  of

e

3 ralationshis  Ccarnn have imrortant effects an decision serformance. .

For exameler 1F coll

drades and achiievement in sraduste conhool RN
uncorrel sl ed 2l Live base rate  of  dgracduste  students thal are

%

» then evern Lf admissions offFicers sdmb b onlse e

R

satisfaclory s 50
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LOX of theilr arslicarts who nave bhe best collede recordse ol 50% of

Lhedr students will be satisfactorw. Howevery sa auelap ETETO N LA

o

sinowads 11 colledge grades and drasduaste rerformance 2re correlasbeod onle
L2 the rercentesge of satisfaectorw draduste students rices Lo e
Witiv & correlation of .45 this rises to 81%!' That ise simelwe koowins

Litast bthers iz 8 rosilive relastionsnir imeroves the decisions made. 1Tt

W Forgind e okt in this study and i bthaeb of Scohusteck ano Slernibe s

21981 that cundects do srorerlye sigEn the cell datsz. Thsy the

divection of the relationshis (L.e, rosltbive  or  rnegalive) W3y
generalle correctly inferred,. Ferhars this is “Hood  emnoush’ L1 Lhe
real world where decisions are sctually meder andr therefores use of a2

model 33 comrelex 3s Fearson’s shi 15 not neces

BTN,

A Furtner exsmele of this raint  comes  Fraom 3 reslication  of
CSeddie and Endersbw’s  study where subpdects were provided with
information such gs thaet shown in figure 1. The subdects were ashed

to decide wihethner or mnolt to hossitalice 2 new ratient | ed on the

information given anout rast satients. When the sctuzl correlstion of
nossitalization and recovery was zeroy only 5 or & of the 20 subdechts
chose to hosritalize the satient. With 2 rnedative corrvelation of ey
ro subdect chose Lo hosritalize the saetient and the ruumber of subdects
chousinsg hosritalization when the correlztion was set al .08 z2nd 1?0
was 13 and 17« reswechively. Thwsy 1t aereasrs that subdects are apla
to utilize the direction of relationshivs even whaen  the correlations

are rather small in sosolute Lerms.
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Im  summarwgs tnis  sludy ey provided s overview  of aman

ahilities at covaristion Judsment tasks. Contrary Ley oL

axpressed  in bthe  literstures the conclusion 1s  euite #osilives

subJdects  arrear Lo do auile well st sscertaining the direction ot 2

relationshirs arnd to wuse dnformastion im the normativelwy oorrect

divrection. Furtnermorer, this would ofbern seem to be "HSood enowdEn® o

rractical circumshancess L

T dos s auestions e

g b
rmormative status of the correlational model as Lie tenchmsrk For amao

dudgment .
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% Coefficients and (t-statistics) for Regression Models of
o,
5: Judged and Actusl Correlation
&
A
'y
53 Constant Cell A  Cell B Cell C  Cell I Add. R-sauared
YXe 162 +0184 -.022% -+ 0260 +0182 72
v
E (L.24) (4.76) (4,229 (3.92) (3.61)
]
Q YXs + 487 0072 -+0110 -.0088 0042 37
i
(4.73) (2.65) 2.463) (Lot (1,067
Table 2
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~ia Lens Model Statistics

?-: This Study Averasde

::ﬁ (Camerers 1981)
Re 87 + 64

ﬁ- -, Re &7 .74

>33

132 G V9b T

h c 17 NA

ra 63 .33

‘qg R + 65 NA

Table 3
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